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A great deal has been published on the 
methods of manufacture and composition 
of commercial lubricating greases and a 
good portion of this material has been col- 
lected by Klemgard (6). Systematic work 
on the behavior of soap—mineral oil sys- 
_ tems, however, has been very slow in appear- 
ing. The first notable contribution in this 
connection was made by Lawrence (7). His 
work included a study of gelation pheno- 
mena when soaps of the alkali and alkaline 
earth metals were dispersed in pure hydro- 
carbon oils. Lawrence demonstrated the 
presence of a plastic temperature range in 
most soaps and reported the transition 
temperatures for a number of these. He also 
pointed out the importance of small 
amounts of polar substances such as water, 
glycerol and fatty acid on the properties of 
these dispersions. The fact that lubricating 
gteases are not emulsions, was also empha- 
sized. 

Any work of a fundamental nature in 
connection with such a complex mixture as 
lubricating grease necessitates an examina- 
tion of the individual components. It is well 
known in the industry that minor changes 
in procedure or composition may have a 
marked effect on the product produced. It 
is therefore desirable to find out the effect 
of each variable, if possible. In 1938 a rather 
extensive investigation of the properties of 
lubricating greases was initiated at the Na- 
tional Research Council under the sponsor- 


ship of the Imperial Oil Ltd. Most of the 
data presented here were obtained during 
that investigation and have been published 
elsewhere in more complete form (1, 2, 3, 
4, 5). Since the two most common types of 
grease used today are those composed of 
calcium or sodium soaps dispersed in oil, 
the present paper will be confined to the 
properties of those systems. 


Soprum Soaps 

Physical Properties 

If sodium stearate is dispersed in a min- 
eral oil at room temperature it will be found 
that virtually no solution occurs and the 
soap will settle out in the bottom of the 
container. If the mix is heated with stirring, 
the viscosity of the dispersion will at first 
decrease and then suddenly increase in the 
neighborhood of 125°C. The viscosity will 
then decrease gradually as the mixture is 
heated further, and finally a clear mobile 
solution will be obtained, from which cry- 
stals of soap may separate, or if the con- 
centration of soap is sufficiently high, a gel 
will form on cooling. The properties of the 
crystals and of the gel will be found to be 
quite different if a highly parafinic or a 
highly naphthenic oil is used as the disper- 
sion medium. The viscosity of the oil will 
have an effect also. Since it appears that a 
drastic change takes place in the soap at 
the swelling temperature, a more detailed 
examination of the soap alone and in com- 


bination with oil in this region becomes de- 
sirable. 

To give more physical meaning to Krafft’s 
rule, which states that in aqueous soap solu- 
tions a change in the degree of dispersion 
takes place at the melting point of the fatty 
acid, Thiessen and Ehrlich (9) postulated 
unidimensional melting, i.e. at the melting 
point of the fatty acid sufficient thermal 
energy has been supplied to bring about a 
loosening of the soap crystal lattice in one 
dimension. This conclusion was reached 
after measurements of specific volume, spe- 
cific heat and optical double refraction had 
been made. Dielectric constant and X-ray 
measurements also indicated changes at this 
temperature. Continuation of dilatometric 
measurements with sodium stearate beyond 
the temperature range covered by Thiessen 
and Ehrlich have produced interesting re- 
sults. Following the initial break at 68°C. 
the density falls off sharply until a tempera- 
ture of 125°-135°C. is reached. Here the 
slope of the curve changes and becomes 
linear up to 190°C. where a third break oc- 
curs. The essential features of this curve 
were later substantiated by Vold, Macomber 
and Vold (5). 

Following the terminology of Thiessen, 
these three breaks in the density-tempera- 
ture curve have been termed the uni-, bi- 
and tri-dimensional melting points. Above 


the bi-dimensional melting point the soap is 
plastic. This may be noted in a test tube 


SSS 
\ 
| 
Lue 


by its tendency to smear if rubbed with a 
glass rod, and is to be expected, since the 
hydrocarbon tails of the soap molecules are 
free to move in two dimensions and a me- 
dium of slip is provided by the “melted” 
portions of the lattice. Thiessen observed 
that double refraction in sodium stearate be- 
came zero at the plastic temperature thres- 
hold. Complete melting is obtained at 
190°C. Further evidence for a structural 
change in the soap was found by carrying 
out a differential cooling curve. A sharp 
break was found again at about 120°C. 


Dilatometric measurements with sodium 
oleate indicated a sharp break at about 
100°C. 

Limited quantities of addition agents 
such as free fatty acid, glycerol or naph- 
thenic base oil, had little effect on the bi- 
dimensional melting point of the soap but 
seemed to promote solution gradually at 
higher temperatures, wiping out the com- 
plete melting point density change. Free 
alkali and highly paraffinic oils appeared to 
act more as inert diluents. 

Measurements of the surface tension of 
1% dispersions of soap in oils showed sharp 
breaks in the vicinity of the 100°C. for 
both sodium stearate and oleate in a naph- 
thenic oil. With a paraffinic oil, a limited 
amount surface activity was found at higher 
temperatures. 

The surface relations of various oils and 
soaps may be demonstrated by other simple 
experiments. It is well known that a pow- 


_ dered solid shows different equilibrium 


settling volumes in different liquids. This 
has been attributed by Ostwald and Haller 
(8) to the formation of “lyospheres” of 
different sizes about each particle. These 
lyospheres were considered to be diffuse ad- 
sorbed liquid layers and their size controlled 
the sedimentation volume. 

Equilibrium sedimentation volumes of 
equal amounts of sodium oleate in paraffinic 
and naphthenic oils are given in Table I. 
The volumes were obtained by allowing a 
suspension of 2 grams of-240 mesh sodium 
oleate in 50 cc. of oil to come to equilibrium. 


Tasie I 
Viscosity Sedimentation 
Temp.°C. Type of Oil (S.U.S.) Volume ce. 

25 Naphthenic 900 25.0 
Parafhinic 900 9.0 
Naphthenic 100 9.5 
Parafhinic 100 7.9 

80 Naphthenic 900 39.5 
Paraffinic 900 12.9 
Naphthenic 100 18.3 
Parafhnic 100 14.0 

100 Naphthenic 900 50.0 
Parafhnic 900 17.0 


Based on the data obtained from the den- 


sity-temperature curves, surface tension 
measurements and sedimentation volumes, 
it could be predicted that more stable soda 
soap greases could be prepared with naph- 
thene than with paraffin base oils. The form- 
er produce systems which are much more 
lyophilic and the tendency for separation to 
occur would be much less than with parafhn 
oils of the same viscosity. Viscosity measure- 
ments on slurries of this type showed a 
yield value with the dispersion in the naph- 
thenic oil but no yield value with the para- 
finic oil, This may be due to incipient 
swelling on the surface of the soap particles 
dispersed in the naphthene base oil. This 
would cause bridging of the soap particles 
and definite pressure would be required to 
cause flow. It would also account for the 
higher sedimentation volume. 


Fisre ForMATION 


Since soda soap greases contain crystals 
which almost invariably have a high length 
to breadth ratio, the factors governing their 
formation are of considerable interest. Fibre 
length is frequently determined in the in- 
dustry by the length to which a sample of 
grease may be pulled out with the fingers. 
Since the length of macro fibres which can 
be produced is roughly proportional to the 
length of the micro fibres present in the 
grease, this procedure gives a fair indica- 
tion of the fibre length. Microscopic exam- 
ination of the soap fibres in the grease may 
be accomplished either by viewing the sam- 
ple between crossed nicols or with a cardioid 
condenser. If the fibres are long, however, a 
much clearer picture is obtained by dispers- 
ing a small portion of the grease in ethyl 
ether and pouring it over a microscope slide. 
After washing away the excess oil with more 
ether, the soap fibres may be viewed with 
transmitted light at 200 diameters magnifi- 
cation. 

It has been found that fairly long fibres 
may be obtained by dissolving the soap in 
oil at about 180°C. and allowing the mix- 
ture to cool at about 10°C. per hour. Polar 
addition agents such as glycerol and fatty 
acid or better still the use of a naphthene 
base oil as a crystallizing medium will in- 
crease the length to breadth ratio of the cry- 
stals. The use of soaps with unsaturated 
fatty acid radicals increases this ratio much 
more. However, crystals of soap formed 
during grease manufacture are generally 
produced under conditions of shear, and ex- 
periments were devised in which shear was 
introduced. 

Exposing soap-oil dispersions to condi- 
tions of shear at ordinary temperatures 
causes a breakdown in the crystals with a 
consequent shortening in the micro fibre 
length. Since the crystals of sodium stearate 
appear to be more brittle than those con- 
taining sodium oleate, the breakdown is 
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slower when unsaturated soap stock is used. 
As the temperature is raised to about 125° 
C., however, the effect is reversed and not 
only are the fibres not broken down, but 
new ones are formed. If, for example, a 
soda base grease is greatly broken down by 
working, it can be brought back to its orig- 
inal fibrous condition by heating to 125°C. 
and passing through a colloid mill. 

A series of experiments in which 10% of 
soap was dispersed in oil, heated to about 
130°C. and passed through a colloid mill 
revealed the following information regard- 
ing fibre length. : 


(1) The fibre length increased as the 
ratio of sodium oleate to sodium 
stearate was increased. 

(2) The fibre length and stability of 
the product increased as the naph- 
thenic content of the oil stock was 
increased. 


(3) The fibre length increased as the 
viscosity of the oil was decreased. 
During the manufacture of grease most 
of the oil is added while the soap is in the 
temperature range for plasticity i.e. above 
125°C. In this range the soap lattice opens 
up sufficiently to allow oil to penetrate and 
the system becomes quite lyophilic. Any 
shear applied at this time will draw out 
fibres and a structure which enmeshes large 
quantities of oil will be formed. Since the 
degree of plasticity of the soap depends on 
the temperature, the temperature at which 
the oil is added during grease manufacture 
will partially depend on the rate of shear 
available in the grease kettle. Shearing be- 
low the plastic temperature range will mere- 
ly break down the fibrous structure. The 
formation of macro fibres in grease appears 
to be due to orientation of the smaller 
fibres. This may be observed microscopi- 
cally by incorporating heavier fibres such as 
sulphite cellulose into a heavy oil and 
pulling out threads with a micromanipu- 
lator. It will be found that this treatment 
causes the anisodimensional particles to be 
predominately orientated in one direction 
with a good deal of overlapping to give a 
fair amount of rigidity. 


Low TEMPERATURE FORMATION 


Since greases consist of soaps properly 
dispersed in oils, it is conceivable that the 
dispersion may be accomplished in two ways, 
namely:—the reduction in size of larger 
particles, the method usually used in indus- 
try, or the formation in the oil of the cor- 
rect particle size by an agglomeration pro- 
cess. This latter method has been used in- 
dustrially to a limited extent in the manu- 
facture of cold set greases. It has been 
found, however, that this process can be 
extended to sodium or calcium base greases 
with the usual fatty acids. It is only neces- 
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sary to add the theoretical amount of a dis- 
persion of alkali in oil to a portion of oil 
containing the desired concentration of fat 
or fatty acid, agitate until the mix is uni- 
form and warm to about 60°C. The reac- 
tion is almost instantaneous and the heat of 
reaction will raise the temperature sorhewhat 
higher. The product formed is smooth in 
texture but if a soda base grease, it may be 
made fibrous by heating to 125°C and sub- 
mitting it to a high shearing stress. 

The chief advantage of this procedure is 
the low temperature at which the reaction 
goes, with the consequent saving of heat 
and time. Since the dispersion of soap is 
uniform and fine, the yield of grease ob- 
tained is considerably higher than in prod- 
ucts with equal concentrations of soaps pre- 
pared in the conventional way. Sodium or 
calcium hydroxide may be dispersed in oil 
in concentrations of 30 to 40%, with the 
aid of a suitable mill, to form the stock 
suspension. The best results are obtained 
when the alkali is as finely divided as pos- 
sible. 


Although it is stated by Klemgard that 
fatty acids with a chain length of less than 
10 carbon atoms are of no use in grease 
manufacture, with this “in situ” method of 
saponification, greases of normal appearance 
and texture can be made with acids as low 
as butyric in molecular weight. It would 
seem probable, since greases cannot be form- 
ed in the conventional way using these 
low molecular weight fatty acids, that the 
soaps formed from them do not show a 
bi-dimensional melting point and would not 
form fibres. 


Catcrum Soaps 


Perhaps the most interesting aspect of 
calcium base greases lies in the fact that 
dispersions of calcium soaps are not stable 
in most mineral oils and usually require a 
third component to produce stability. Since 
water is the stabilizing agent most generally 
used, the definition that a lubricating 
grease is an emulsion of water in oil stabiliz- 
ed by calcium soaps, has become prevalent. 
Before examining the properties of calcium 
soap dispersions in mineral oils, produced at 
elevated temperatures, it is of interest to in- 
vestigate some of their surface properties 
at room temperature, and the effect of 
water on these properties. 


Contact ANGLES 


It is well known that the angle of contact 
which water makes with the surface of 
stearate acid which has been prepared by 
cooling the molten acid against glass is 
much smaller than the angle formed with 
the surface which cooled exposed to air. 
This is usually attributed to the orientation 
of the more easily wetable carboxyl group 
to the polar glass surface. Since calcium 
stearate, like stearic acid, is highly dipolar, 
the magnitude of the contact angle of oil 
against its polar and non-polar surfaces be- 
comes of importance. Table II shows the 
values obtained for the contact angle of 
several liquids on calcium stearate. 

The surface referred to as moistened was 
flooded with water and allowed to drain, 
leaving it apparently dry. The difference 
in contact angle, however, shows that an 
important change in properties has been 
brought about. As expected, the reduction 
in contact angle with the addition of water 
is less for non-polar than for polar surfaces. 
It is interesting to note, however, that the 
contact angle on both polar and non-polar 
surfaces is brought to the same value by 
moistening. No difference could be found 
between paraffin or naphthene base oils. The 
wetting process is at least partially reversi- 
ble, since, when the moistened polar surface 
was allowed to stand for 18 hours at room 
temperature before measuring the contact 
angle, a value of 45° was obtained. It 
would appear that the small amount of 
water adsorbed by the polar portions of the 
surface provides a medium over which the 
oil spreads much more readily. It is evident 
from this that water plays an important 
part in the surface relations of calcium 
stearate-oil systems. 


SEDIMENTATION VOLUME 


The effect of addition agents on the 
equilibrium sedimentation volume of disper- 
sions of calcium stearate in oils is very 
marked. The addition 0.1 cc. of water to 100 
cc. of oil containing 4 gms. of vacuum dried 
calcium stearate caused the sedimentation 
volume to increase from 12 to 20cc, while 
the rate of sedimentation was about doubl- 
ed. The supernatant liquid was also much 
clearer. Other addition agents which in- 
creased the sedimentation volume were gly- 
cerol, stearic acid and alcohol, while calcium 
hydroxide, acetone, ether, chloroform and 


Tasre II 


Nature of 

Surface Liquid 

Polar 500 visc. paraffinic oil 
Polar 500 visc. naphthenic oil 
Polar Water 

Non-Polar 500 visc. paraffinic oil 
Non-Polar 500 visc. naphthenic oil 


Non-Polar Water 


Contact Angle, degrees 


Dry Surface Moistened Surface 
57 


35 
58 33 
83 
43 38 
45 34 


a 
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| 
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carbon tetrachloride were found to have no 
effect at all. 

Since 0.1 cc. of water is capable of in- 
creasing the sedimentation volume by 8 cc. 
it would seem that Ostwald and Haller’s 
theory of lyospheres is, in this case at least, 
untenable. A more probable explanation, 
based on microscopic observation lies in the 
fact that the sedimentation volume is a 
measure of the degree of flocculation of the 
solid. If the attraction of the solid particles 
for each other is greater than for the liquid 
medium, the degree of flocculation will be 
large, the sedimentation time short, and the 
sedimentation volume large. In such cases a 
scaffolding structure will be formed and a 
degree of rigidity produced in the settled 
volume. If on the other hand the solid par- 
ticles have no mutual attraction, they can 
flow freely past each other to occupy a mini- 
mum volume. The settling time in such a 
case will be long and the sediment will have 
no rigidity. Water and certain other polar 
compounds seem to be adsorbed by the po- 
lar part of the calcium stearate crystals and 
bring about agglomeration through mutual 
attraction. The type of oil used as a settling 
medium appears to have little effect. 


Firow-PressurRE RELATIONS 


Since a structure is formed by the floccu- 
lated particles, a yield value should be found 
if flow-pressure curves are measured. Visco- 
metric measurements on slurries of calcium 
stearate in mineral oil showed that this was 
actually the case. The addition of 5% of 
water, based on the soap, raised the yield 
value of a 40% suspension of calcium 
stearate in mineral oil by 15 grams without 
altering the slope of the flow-pressure curve. 
The properties of this material after the ad- 
dition of water were very similar to those 
of a grease, except that the yield was low 
for the soap content. The use of calcium 
oleate, however, instead of the stearate pro- 
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duced quite good greases at room tempera- 
ture. Increase in the yield value with in- 
creased concentrations of water reached a 
limit at about 7 to 8% based on the soap. 

When the temperature of a dispersion of 
calcium stearate in oil is raised, the viscosity 
of the mix decreases until a temperature of 
100 to 110°C. is reached when the soap 
suddenly swells and a maximum is obtained, 
after which the viscosity again decreases as 
a clear solution is formed. On cooling, the 
soap crystallizes and the size of the crystals 
can be partially controlled by the rate of 
cooling. With paraffinic oils separation of 
oil and soap takes place, while with naph- 
thenic oils a stable grease may be formed 
with a low yield value. The addition of 
water during the cooling, changes the pic- 
ture, however, considerable flocculation of 
the soap takes place and if the sample is 
examined at 200 diameters between crossed 
nicols much greater contrast between cry- 
stals and background is obtained than if 
no water is present. The system now shows 
stream double refraction strongly, while this 
property was virtually absent before the ad- 
dition of water. This would seem to indi- 
cate that the crystals are anisodimensional 
and are bridged to each other by the ad- 
sorbed water. When a stress is applied, the 
majority of these crystals align themselves 
in one direction to produce the stream 
double refraction. Free fatty acid also pro- 
duces a limited amount of stream double 
refraction. 

It has been found that the amount of 
water required to produce stability in these 
systems, varies with the free fatty acid con- 
tent. For example, when six commercial 
samples of anhydrous calcium base grease 
were titrated with water at 95°C. until they 
were just stabilized, the sum of the percent- 
ages of water and free fatty acid varied 
from 1.2 to 1.5. This would appear to indi- 


cate that some minimum amount of water 


and fatty acid is required for stability. The 
addition of water also appears to promote 
crystallization in the swollen soap-oil mixes. 
This may be observed from the flow-pres- 
sure curves, since the swollen soap behaves 
like a viscous liquid and shows no yield 
value. The addition of water isothermally 
changes this by reducing the viscosity and 
producing a high yield value. 

Dilatometric measurements on slurries of 
calcium soap show a large decrease in dens- 
ity at the swelling temperature, similar to 
that obtained with sodium soap dispersion 
and it appears likely that it too goes through 
a bi-dimensional melting. 

The production of calcium soap greases 
is essentially one of controlled crystallization 
in which the microscopic crystals are bridged 
together by the polar stabilizing agent, 
water. In contrast to soda base greases, the 
type of oil used has little effect on the prod- 
uct obtained. This is probably due to the 
fact that water is the controlling factor in 
stabilizing the system, rather than any rela- 
tion between the soap and oil. 
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Post-war private flying will open new op- 
portunities in the marketing of petroleum 
products, services, and accessories. 

Sales and profits may literally land on 
the station able to provide suitable landing 
facilities. Operators may have already gazed 
upwards, wondering if some day planes fly- 
ing overhead might land for refilling of the 
fuel tank and a lubrication job. 

Plans for post-war flying indicate this sit- 
uation may come to pass for stations along 
main highways, or at resorts, where a land- 
ing strip can be laid. 

Operators of such combination air-land 
“super” stations naturally are concerned with 


Aircraft En gine Oils 


(Continued from Last Issue) 


the types of products required for the aerial 
customers. One of these products is oil for 
the engine crankcase, especially as to oil 
grades required and the similarity to oil re- 
quired by automobile engines. 

Over 30,000,000 car owners are, to a large 
extent, familiar with SAE grades of Motor 
Oils. Many of these owners understand the 
technical details and specifications while 
others have only a slight idea what it is all 
about. But at least most car owners recog- 
nize that the lower. the number the lighter 
the oil. 

SAE grades for automobile Motor Oils 
have been in use since about 1926. For the 


past 15 or 20 years advertising, literature, 
sales talks, and other things have been built 
around, using the proper grade for the tem- 
perature condition. Therefore, it is unlikely 
that many automobile owners do not know 
of SAE grades of oil. 

The SAE system of grading Motor Oil 
viscosity first was conceived in order to elim- 
inate the uncertainty of such older terms as 
“light,” “heavy,” “medium,” etc., and place 
a more exact specification on viscosity or 
body. 

For many years emphasis has been put on 
this principal point that the SAE number 
refers to viscosity only and does not cover 
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any other psysical specification of the oil. 
SAE grades range from SAE 10, which is 
the lightest, to SAE 70, which is the heav- 
iest. 

Each of the SAE grades permits a varia- 
tion of 25 or 30 seconds between the top 
and bottom of the viscosity range. 

For instance, SAE 50 may be an 
between 80 and 105 seconds Saybolt at 
210°F. However, any one oil company will 
probably hold its SAE 50 oil at some one 
definite place in this range so this does not 
mean that a particular brand of oil may 
vary all the way from 80 to 105. 

Aircraft manufacturers do not recommend 
Engine Oils with as large a variation in 
viscosity as is permitted under the SAE vis- 
cosity ranges. Therefore, aircraft manu- 
facturers do not, as a rule, recommend En- 
gine Oils by SAE numbers but by aviation 
_ grade numbers. 

These aviation grade numbers are the 
viscosity of the oil at 210° plus or minus a 
slight variation usually 2! seconds over or 
under the given viscosity. The aviation 
grades in use at the present time are 55, 60, 
80, 100 and 120. This means that a grade 
100 Engine Oil would normally have a vis- 
cosity of 100 seconds Saybolt at 210°F. but 
might go as low as 97'4 seconds or as high 
as 10244 seconds. This would be within 
the viscosity range of SAE 50, but since 
SAE 50 permits a variation of anywhere 
from 80 to 105 seconds Saybolt—this is not 
a close enough specification for the aircraft 
industry. 

Aircraft engine recommendations are also 
somewhat modified by the fact that they 
have not only the viscosity specifications as 
outlined above but are refined to a much 
higher degree than would be required for 
an automobile. Such aviation oils would 
have specifications set up by the refiner to 
make sure that they would operate satisfac- 
torily in an airplane. 

The special conditions that an airplane 
Engine Oil has to meet are extremes of tem- 


perature on account of altitude, operating 
conditions that promote the formation of 
lacquer, sludge, and other evils to a far 
greater degree in an airplane than they do 
in an automobile. 

“AN” SPECIFICATIONS 

The Armed Services of the United States 
have set up a specification for aviation En- 
gine Oils known as “Army-Navy” specifica- 
tions, or for short, “AN.” These make use 
of much the same viscosity numbers as are 
used for civilian aviation Engine Oils but 
they have other specifications than viscosity. 
The “AN” oils use a series of numbers be- 
ginning with 1000 which is placed in front 
of the viscosity number at 210°F. An 
aviation Engine Oil 100 would be repre- 
sented by an “AN” number 1100. 

Aviation engine grade 60 has a slight dif- 
ference in viscosity when it comes to an 
“AN” number as this is called 1065. Avia- 
tion Engine Oil grade 55 has no equivalent 
“AN” grade 

The “AN” specifications, in addition to 
viscosity, include viscosity index, oxidation 
number, flash point, pour point, carbon 
residue, and neutralization number. 

A service station operator who is entirely 
familiar with automobile Motor Oils may be 
slightly confused by this new numbering sys- 
tem. If he remembers that the aviation 
grade which is part of the name automati- 
cally indicates that such oil is suitable in 
aviation engines, he should have no trouble 
if he refers to the recommendation table for 
that particular engine. 

SpeciaL REFINING 

Automobile Motor Oils are not suitable 
for use in aviation engines except in an emer- 
gency because they do not have the special 
refining processes and detailed specifications 
to make them suitable for this purpose. 

The Aircraft Lubrication Charts engi- 
neered by CHEK-CHART follow the same 
general pattern as the automotive lubrication 
guides. Grades of Engine Oils and crank- 


case capacities are listed on the Charts. 


“Business is Ingreasing”’ 


BATTENFELD 
GREASE & OIL 
CORP. 
KANSAS CITY, MO. 


MINNEAPOLIS, MINN. 


N. TONAWANDA (Buffalo) 
N. Y. 


Manufacturers of 


BAT’S GREASES 


exclusively for Refiners 
and the Jobbing Trade 


Swan-Finch Oil Corp. 


RCA Building 201 N. Wells St. 


New York 20, N. Y. Chicago 6, Ill. 


@ Inland Steel Containers are designed to 
provide the utmost in strength, for protec- 
tion against leakage. Exclusive manufac- 
turing processes ‘and modern, efficient pro- 
duction methods assure uniformity and re- 
liability of the product with maximum 
economy in manufacturing. A wide range 
of materials from the thinnest liquids to 
semi-solids and powders can be packed with 
complete safety in Inland Steel Containers. 


storage 
and shipping. Manufacturers 


3 to 55 GAL. 


NUAND STEEL CONTAINER C0. 


Coutacuer Specialists 1531s. wenano ave. CHICAGO 38, ILL. 
N PLANTS AT: CHICAGO oe JERSEY CITY e NEW ORLEANS 


Lubricating Oils — Greases 


Foundry Core Oils 
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(eal STEE 
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the interior of almost all aa ee 
styles of drums and pails SS 
for the protection of 5% 
products sensitive tO . 
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foods and chemicals. 
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wey tested for the type 
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“PETROLEUM 
PUDDING” 


Cooked and Cooled in 3 Minutes 


ERE is a remarkable dish: 

Aluminum stearate grease, 
safely heated from room tem- 
perature to approximately 300 
degrees in 1% minutes, cooled 
back again in the same frac- 
tion of time, with the continu- 


A GIRDLER PRODUCT 


ous, closed Votator grease proc- 
essing system. Including gel- 
ling, the Votator handles the 
entire processing job in a frac- 
tion of the 12 or so hours con- 
sumed by open-pan methods. 
This typically compact instal- 
lation processes 1500 to 2000 
pounds per hour, every hour. 
The Girdler Corporation, 
Votator Division, Dept. IS-7, 
Louisville 1, Kentucky. 


*Trade Mark Registered U.S. Patent Office 


FISKE BROTHERS 
REFINING CO. 


Established 1870 


NEWARK, N. J. 
TOLEDO, OHIO 


Manufacturers of 


LUBRICATING 
GREASES 


QUAKER 
STATE. 


MOTOR OIL | 


FED 


Quality Buyers 
Look for 
This Sign of 
QUALITY 


QUAKER STATE 
OIL REFINING CORP. 
OIL CITY, PENNA. 


CORRECT 
LUBRICATION 


since 1866 


SOCONY-VACUUM 
OIL COMPANY, INC. 


26 BROADWAY 


NEW YORK, N. Y. 
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A CONTINUOUS, CLOSED GREASE PROCESSING SYSTEM 
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Decemper, 1945 


(i 


16 BROADWAY, NEW YORK 4, N.Y. 


TESTING 
* TOPICS 


HE Model “MR” TELEVAC, 
shown above, is just one of a 
group of new high vacuum record- 
ing instruments just announced by 
Precision Scientific Co. This instru- 
ment is adaptable to many vacuum 
processes in the laboratory and plant 
where recording and controlling of 
vacuum is essential. It provides con- 
tinuous records of vacuum processes 
within the range of 0 to 500 mi- 
crons. Accurate readings are ob- 
tainable down to .001 micron. 
Other features include coated fila- 
ments to prevent “off calibration” 
periods due to water, oil vapors or 
other contaminating vapors, in- 
creases sensitivity gained through 
use of two filaments in both standard 
and variable tubes of the vacuum 
gauge. All gauges are interchange- 
able without recalibration, and the 
user is assured of duplicate readings 
in terms of absolute pressure in 
microns. No batteries needed—op- 
erates on 110 Volt AC current. Can 
operate auxiliary relays and circuits. 
With this group of instruments, 
a new line of fixed and calibrated 
variable leaks is also listed. 
Write for copy of Bulletin 450- 


NLG. 

PRs 
SCIENTIFIC COMPANY 


1750 N. SPRINGFIELD AVENUE, CHICAGO 47, ILL 


@ LITHOGRAPHED 
WS METAL AND GLASS 
CONTAINERS 
GREASE KEROSENE 


LUBRICATING OILS © STEEL PAILS 


OWENS-ILLINOIS GLASS COMPANY 


OWENS-ILLINOIS CAN COMPANY 


positively- 
scraped 
GREASE 
KETTLES 
and 

PRESSURE 

MIXERS 
BUFLOVAK EQUIPMENT DIVISION 


of Blaw-Knox Company 


1625 Fillmore Ave. Buffalo 11, N.Y. 


ALEMITE 


WORLD’S 
LARGEST PRODUCERS 
OF 
LUBRICATION FITTINGS 
AND 
EQUIPMENT 


STEWART-WARNER CORP. 


1826 Diversey Parkway 
Chicago 
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STEEL SHIPPING CONTAINERS 
STEEL PAILS AND CANS 


All Sizes—All Styles 


We would appreciate your inquiries 


Central Can Company, Inc. 
2415 W. 19th STREET 


CHICAGO, ILL. 
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PHILADELPHIA ASBESTOS * EXTON * PENNSYLVANIA 
HOME OFFICE: 1509 SUMMER STREET. PHILADELPHIA PA. 


“Good Oil is 
essential to good grease’ 
DEEP ROCK 
“G" Cylinder Stock 


Dewaxed Bright Stocks 
and Neutral Oils 


DEEP ROCK OIL CORPORATION 
155 N. Clark St. Chicago, Ill. 


Animal, Cottonseed, Hydrogenated Fish Oil 
FATTY ACIDS, STEARIC and OLEIC ACIDS for 
compounding Greases and special Lubricants. 


EMERY INDUSTRIES, 


‘Cincinnati 2, Ohio 


WOOL GREASES 


(Degras) 


Common — Neutral — Lanolin 


For 
Refined by 


N. 1. MALMSTROM. & CO. 


BROOKLYN, N. Y. 


Specialized Glycerides 
and 

FATTY ACIDS 

for 


Lubricating Greases 


WERNER G. SMITH CO. 


(Division of Archer-Daniels-Midland Company) 
2191 West 110th St., Cleveland, O. 


Fats & Fatty Acids 
For The 
Grease Manufacturer 


W. C. HARDESTY Co., Inc. 


NEW YORK, N. Y. 


Ship Safely in 
Barrels made 
by JaL 


Ja L STEEL BARREL COMPANY 


SUBSIDIARY OF 
Jones & Laughlin Steel Corporation 
PLANTS 
St. Louis, Mo. - No. Kansas City, Mo. - Bayonne 
N. J. - Philadelphia, Pa. - New Orleans, (Gretna) 
La. - Lake Charles, La. - Port Arthur, Texas 


Use Metasap Aluminum Stearate 
Bases for Clear, Transparent 


Water Insoluble Greases. 


METASAP CHEMICAL 
COMPANY 


HARRISON, NEW JERSEY 


Publishers of... 


CHEK-CHART Automotive Lubri- 
iam cation Guide, Truck Lubrication 
Sam Charts, Tractor Lubrication 
Charts, Aircraft Lubrication 
Charts, Farm Implement 
Lubrication Charts, Wall 
Chart, Truck and Tractor 

Booklet, Service Bulletin, 
Tractor Digest, CHEXALL 
Accessory Manual, SERVICE 
‘st MAN’S GUIDE to Automotive 
Lubrication, Listened and 
Learned” Training Manual. 


THE CHEK-CHART CORP. 


for Automotive Service Information 


Headquarters for 
624 S. Michigan Avenue, Chicago 5, Ill. 


| | Qote 
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